Biology Essential Concepts – Cells

Objective 1 List the parts of the cell theory

1. Cells are the basic units of life

2. All organisms are made of one or more cells

3. All cells arise from preexisting cells.

Objective 2 Describe the structure and function of the cell membrane using the fluid mosaic model

The cell membrane is a double layer of phospholipids with interspersed protein molecules that separates the insides of all cells from the outsides and controls the passage of materials into and out of cells.




 

 

 

  



Objective 3 Describe the structure and function of the nucleus and nucleolus.

The nucleus is often the most prominent structure in a cell when viewed in a microscope.  It is the control center of a cell; the long strands of chromosomes in the nucleus contain the hereditary material (DNA) that regulates all cellular activity.  The nucleus is surrounded by a leaky (it has pores) double membrane called the nuclear envelope.  Most cells have one nucleus, but some have two or more nuclei.  If a nucleus is removed, a cell usually dies because the instructions for maintenance and reproduction are no longer available.  

Most nuclei contain at least one nucleolus (plural nucleoli).  The nucleoli make ribosomes, which build proteins, which are very important cellular products (proteins are essential compounds in living organisms).




Objective 4 Classify cells as eukaryotes or prokaryotes.

· Eukaryotic cells have nuclei and other membrane-bound organelles.  Organisms that have eukaryotic cells (all the kingdoms except Monera – bacteria and cyanobacteria) are called eukaryotes

· Prokaryotic cells are much simpler and smaller.  They lack nuclei and other membrane-bound organelles.  Their single chromosome is free in the cell and is circular.  Prokaryotes are organisms (like bacteria) that have prokaryotic cells.

Objective 5 Locate a cell's cytoplasm.

The cytoplasm is everything between the cell membrane and the nucleus.  In other words, it's the stuff in the cell in which the nucleus resides.  The cytoplasm, then, is made up of a jelly like watery fluid and several "organelles," structures like tiny organs that carry out specific functions.

Objective 6  Identify the structure and function of the cytoplasm's organelles.

Organelle
Structure
Function

Endoplasmic reticulum (ER for short)
Look like folds of membranes.  ER is a network of membranes that connect the nuclear envelope to the cell membrane.  If it is lined with ribosomes and proteins it is called rough ER; if it lacks ribosomes it’s called smooth ER.


Transports materials through the cell and detoxifies wastes and some toxins.

Ribosomes
Look like small dots.  Some are free in the cytoplasm, others line the ER.


Make protein.

Golgi apparatus
Look like stacks of pancakes.  A Golgi apparatus is a flat, membrane-bound sac.
Packages and secretes cell products.



Mitochondria (singular: mitochondrion)
Have a smooth outer membrane and a folded inner membrane.
Energy is stored and released by the mitochondria.  



Lysosomes
Small sacs containing enzymes
Digest food particles inside the cell

Chloroplasts (plants only)


Green organelles with chlorophyll.
Capture the sun’s energy by photosynthesis

Vacuoles
Often huge in plant cells; usually absent or very small in animals cells.


Store sugars, starch and other substances.

Objective 7 Describe special structures of plant cells

Plant cells contain the same structures as animal cells, but have additional structures that aid in the support of plants and in the production and storage of sugars.  Among the structures plants have are chloroplasts and large vacuoles.  In addition, plants (and some fungi) have cell walls.  A  cell wall is a rather rigid structure that surrounds and supports a plant cell, cell membrane and all.  Cells walls of plants are composed of cellulose which are tough for some animals, including humans, to digest but provide important "roughage" in our diets.

Objective 8 Compare the structures of various types of cells

· Prokaryotic cells (like bacteria), can have a cell wall, but have no nuclei or other membrane-bound organelles.  Each prokaryotic cell has one circular chromosome.

· Animal cells (eukaryotic) have no cell wall, instead a “cytoskeleton” (see below) maintains the cell’s shape.  Animal cells have nuclei with many linear chromosomes, and other organelles.  

· Plant cells (eukaryotic) have a cell wall, nuclei with many linear chromosomes, other organelles, including an often large vacuole.

Objective 9  Describe the function of, and relate cytoskeletons, microtubules, microfilaments, cilia, and flagella.

Whereas plant and many fungus cells have cell walls that define their cells' shapes, the shape of animal cells, which lack cell walls, is maintained by an internal framework called the cytoskeleton.  The cytoskeleton not only maintains the structure of animals' cells, but also helps them move.  

The cytoskeleton consists of two types of structures:

· Microtubules are hollow tubes that both maintain the shape of a cell and serve as tracks for organelles to move along.  In addition, special structures made of bundles of 10 microtubules help cells move, or help things move past cells.  These structures are called cilia (short hairlike projections) and flagella (long whiplike projections).

· Microfilaments are thinner than microtubules and are like a rope made of two twisted chains of proteins.  Microfilaments can contract, causing movement.  The contraction of muscle is due to the action of microfilaments.

A phospholipid is a molecule with a hydrophilic end (it’s attracted to water) and a hydrophobic end (it’s repelled by water).  The double layers (called a bilayer) of phospholipids are arranged so that the hydrophilic ends face the watery fluids inside and outside the cell, and the hydrophobic ends form the interior of the membrane.
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According to the fluid mosaic model, a cell membrane is not rigid.  Instead, the phospholipids and proteins in each layer move smoothly past one another, like ping pong balls would if crowded on the surface of a pond.





Some of the proteins help control the movement of materials into and out of the cell, others serve other functions.





( Prokaryotic cells lack a nucleus and other organelles.





(A eukaryotic cell with a nucleolus within its nucleus








